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(54) Method for manufacturing a connector for optical conductors on a printed circuit board as 
well as protection cover and alignment piece to be used in this method 



(57) For manufacturing a connector for optical con- 
ductors on a printed circuit board a first printed circuit 
board part is made and an alignment piece with one or 
more reference faces and with one or more alignment 
channels for the conductors is fixed on the first printed 
circuit board part. The optical conductors are put in the 
alignment channels and are attached in the alignment 
piece, whereafterthe parts of the optical conductors pro- 
jecting out of the alignment piece and superfluous at- 
tachment material are removed by polishing and optical 
contact pads are formed in the upper surface of the 



alignment piece. A protection cover is put on the align- 
ment piece, which protection cover seals the reference 
faces and the optical contact pads from the environ- 
ment, whereafter the printed circuit board is completed 
and finally the protection cover is removed. The protec- 
tion cover comprises an upper wall adapted to cover at 
least the surface of the alignment piece, and edges pro- 
jecting downwardly from the upper wall and determining 
together with the upper wall a receiving space for at least 
a part of the alignment piece, which edges join the sides 
of the alignment piece when the protection cover is 
placed on the alignment piece. 
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Description 

The invention relates to a method for manufacturing 
a connector for optical conductors on a printed circuit 
board as well as a protection cover and an alignment 
piece, in particular to be used in this method. 

Such a method is described in the earlier interna- 
tional application PCT/EP95/02403 of the same appli- 
cant. In this method the printed circuit board is complet- 
ed after positioning the alignment piece on a first printed 
circuit board part and applying the optical conductors. 
Then the parts of the optical conductors projecting out 
of the printed circuit board and superfluous material at 
the location of the alignment piece are removed by pol- 
ishing, wherein the optical contact pads are also made. 
Removing the projecting parts of the optical conductors 
by polishing in order to make the optical contact pads is 
a manufacturing step which has to be made carefully as 
the conductors can be damaged thereby. Because the 
complete printed circuit board is manufactured first, be- 
fore the polishing step is carried out, it is not possible 
anymore to remove damaged conductor(s) if one or 
more optical conductors are possibly damaged, so that 
in case of such a possible damage the complete printed 
circuit board has become useless. 

It is a first object of the invention to provide a method 
of the above-mentioned type wherein this disadvantage 
is overcome in an effective manner. 

To this end the invention provides a method for 
manufacturing a connector for optical conductors on a 
printed circuit board, wherein a first printed circuit board 
part is made and an alignment piece with one or more 
reference faces and with one or more alignment chan- 
nels for the conductors is fixed on the first printed circuit 
board part, wherein the optical conductors are put in the 
alignment channels and are attached in the alignment 
piece, whereafter the parts of the optical conductors pro- 
jecting out of the alignment piece and superfluous at- 
tachment material are removed by polishing and optical 
contact pads are formed in the upper surface of the 
alignment piece, wherein a protection cover is put on 
the alignment piece, said protection cover sealing the 
reference faces and the optical contact pads from the 
environment, whereafter the printed circuit board is 
completed and finally the protection cover is removed. 

As in the method of the invention the optical con- 
ductors are first fixed in the alignment piece and the pol- 
ishing step is carried out, it is possible to replace the 
damaged conductor(s) if one or more optical conductors 
are possibly damaged. Moreover the polishing opera- 
tion has only to be carried out on the surface of the align- 
ment piece, so that the polishing step is relatively sim- 
ple. 

The invention further provides a protection cover for 
an alignment piece for optical conductors, in particular 
for application in the method of the invention. This pro- 
tection cover comprises an upper wall adapted to cover 
at least the surface of the alignment piece, and edges 



projecting downwardly from the upper wall and deter- 
mining together with the upper wall a receiving space 
for at least a part of the alignment piece, said edges join- 
ing the sides of the alignment piece when the protection 
5 cover is placed on the alignment piece. 

Further the invention provides an alignment piece 
for optical conductors, in particular for application in the 
method of the invention. This alignment piece compris- 
es a lower part and an upper part, said lower part pro- 
io jecting outwardly with respect to the upper part at at 
least two opposite sides in such a manner that upper 
and lower parts determine rebates for receiving corre- 
sponding edges of the protection cover. 

The invention will be further explained by reference 
15 to the drawings in which an embodiment of the method 
of the invention is schematically shown. 

Fig. 1 shows a perspective view of a first printed 
circuit board part, on which an alignment piece is at- 
tached and wherein the optical conductors are applied 
20 in the alignment piece. 

Fig. 2 shows a perspective view of the printed circuit 
board with alignment piece of Fig. 1 , wherein the optical 
conductors are fixed and the polishing step is completed 
and wherein the protection cover is shown separated 
25 from the alignment piece and with its lower side up. 

Fig. 3 shows a perspective view corresponding with 
Fig. 2, wherein the protection cover is shown separated 
from the alignment piece. 

Fig. 4 shows a perspective view of a part of the print- 
30 ed circuit board after completion of the same, wherein 
the protection cover is still present. 

Fig. 5 shows a perspective view of the part of the 
printed circuit board of Fig. 4 after removing the protec- 
tion cover. • 

35 Referring to Fig. 1 there is shown a perspective view 
of a first printed circuit board part 1 , an alignment piece 
2 being attached to the same, wherein optical conduc- 
tors 3 are applied in alignment channels of the alignment 
piece 2, which alignment channels cannot be seen in 
40 Fig. 1. 

The alignment piece 2 is further described in a pat- 
ent application of the same date of the same applicant. 
The alignment piece 2 further comprises reference fac- 
es 5 and 6 adapted to cooperate with reference projec- 
ts tions of an alignment piece not shown and further de- 
scribed for example in the earlier international patent ap- 
plication PCT/EP95/02403 of the same applicant. The 
optical conductors 3 are guided in the alignment piece 
2 under the correct angle of 14° in this case out of the 
50 alignment piece by means of two positioning elements 
7, 8, as further described in the above-mentioned patent 
application of the same date. 

When the conductors 3 have been applied in the 
alignment piece 2 and have been fixed on the printed 
55 circuit board part 1 , the conductors are attached in the 
alignment piece by filling the space 9 with epoxy resin 
for example, whereafter the parts of the conductors 3 
projecting above the surface of the alignment piece 2 
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and superfluous filling material are removed by polish- 
ing. After completion of the polishing the situation of Fig. 
2 is obtained, wherein optical contact pads 1 0 of the con- 
ductors 3 are formed in the surface of the alignment 
piece 2. Then a protection cover 12 which is shown in 
Fig. 2 with its tower side up, is disposed on the alignment 
piece 2 in the position of the protection cover 12 shown 
in Fig. 3. This protection cover 12 comprises an upper 
wall 13 adapted to cover the complete surface of the 
alignment piece 2. Along the circumference of the upper 
wall 1 3 downwardly directed side edges 1 4, a front edge 
15 and a back edge 16 are provided. The upper wall 1 3 
and the edges 14-16 determine a space for receiving an 
upper part 17 of the alignment piece 2. This upper part 
1 7 joins a lower part 1 8 projecting outwardly with respect 
to the upper part 17 at at least two opposite sides, so 
that rebates 1 9 are formed at the longitudinal sides in 
which the side edges 1 4 of the protection cover 1 2 are 
received. The lower part 18 has side edges extending 
obliquely outwardly to obtain a good anchorage of the 
alignment piece 2 in the printed circuit board. 

When the protection cover 12 is disposed on the 
alignment piece 2, the reference faces 5, 6 and the con- 
tact pads 10 of the conductors 3 are sealed from the 
environment, whereafter a next layer 20 can be provided 
on the printed circuit board part 1 so that the printed cir- 
cuit board 21 partially shown in Fig. 4 is obtained. The 
reference faces 5, 6 and the contact pads 10 are pro- 
tected by the protection cover 12 during completing the 
printed circuit board 21 and therefore cannot be contam- 
inated by material of the layer 20. Finally the protection 
cover 12 is removed so that the alignment piece 2 is 
accessible as shown in Fig. 5. In order to complete the 
connector a housing not shown is mounted on the print- 
ed circuit board 21 . 

The described method for manufacturing a connec- 
tor for optical conductors on a printed circuit board 
shows the advantage that the polishing step for making 
the contact pads 10 is carried out before completing the 
printed circuit board. If, for example a conductor 3 is 
damaged, this conductor can be replaced if desired and 
it is not necessary to reject the complete printed circuit 
board. Moreover it is only necessary to polish a small 
surface, i.e. the surface of the alignment piece 2. 

The invention is not restricted to the above-de- 
scribed embodiment which can be varied in a number 
of ways within the scope of the claims. 



Claims 

1. Method for manufacturing a connector for optical 
conductors on a printed circuit board, wherein a first 
printed circuit board part is made and an alignment 
piece with one or more reference faces and with one 
or more alignment channels for the conductors is 
fixed on the first printed circuit board part, wherein 
the optical conductors are put in the alignment 



channels and are attached in the alignment piece, 
whereafter the parts of the optical conductors pro- 
jecting out of the alignment piece and superfluous 
attachment material are removed by polishing and 

5 optical contact pads are formed in the upper surface 
of the alignment piece, wherein a protection cover 
is put on the alignment piece, said protection cover 
sealing the reference faces and the optical contact 
pads from the environment, whereafter the printed 

io circuit board is completed and finally the protection 
cover is removed. 

2. Protection cover for an alignment piece for optical 
conductors, in particular for application in the meth- 

is od of claim 1 , comprising an upper wall adapted to 
cover at least the surface of the alignment piece, 
and edges projecting downwardly from the upper 
wall and determining together with the upper wall a 
receiving space for at least a part of the alignment 

20 piece, said edges joining the sides of the alignment 
piece when the protection cover is placed on the 
alignment piece. 

3. Alignment piece for optical conductors, in particular 
25 for application in the method of claim 1 , comprising 

a lower part and an upper part, said lower part pro- 
jecting outwardly with respect to the upper part at 
at least two opposite sides in such a manner that 
upper and lower parts determine rebates for receiv- 
30 ing corresponding edges of the protection cover. 

4. Alignment piece according to claim 3, wherein the 
lower part has side edges extending obliquely out- 
wardly. 

35 



40 



45 



50 



55 



3 



EP 0 729 045 A1 




fig. 1 



4 



EP 0 729 045 A1 




EP 0 729 045 A1 



-13 



fig. 3 
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